It has been proposed recently by Pitcher and Collins (14) that the species Propionibacterium innocuum is an LL-diaminopimelic acid (~~-A,pm)-containing coryneform bacterium. However, in contrast to the descriptions of most Propionibacterium species (2, 4), strains of the species Propionibacterium innocuum show aerobic and facultatively anaerobic growth, contain arabinose in cell wall hydrolysates, and do not require blood, serum, or Tween 80 for growth. 16s rRNA analysis placed Propionibacterium innocuum as a remotely related member of the genus Propionibacterium (14) . However, outside reference organisms that would have shown the position of Propionibacterium innocuum in relation to other coryneform and actinomycete species were not included in the phylogenetic analysis (14) . On the basis of physiological and chemotaxonomic characteristics and a 16s rRNA sequence comparison, we propose the transfer of the species Propionibacterium innocuum from the genus Propionibacterium to a new genus, Propioniferax, as Propioniferax innocua gen. nov., comb. nov.
Propionibacterium acidipropionici DSM 4900T, Propionibacterium acnes DSM 1897T, Propionibacterium fieudenreichii DSM 20271T, Propionibacterium jensenii DSM 20535T, Propionibacterium propionicus DSM 43307T, Propionibacterium thoenii DSM 20276T, and Propionibacterium innocuum DSM 8251T (NCTC 11082T) were obtained from the Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH. For chemotaxonomic studies these strains were grown in tryptic soy broth (1% casein peptone, 0.5% yeast extract, 1% sodium lactate [pH 7.01) at 30°C, and cells were harvested in the stationary phase, washed twice with water, and then freeze-dried.
Production of propionic acid from glucose was determined by gas-liquid chromatography of culture supernatants following anaerobic growth in tryptic soy broth for 8 days.
Analyses of cell wall sugars (20) , amino acid composition and peptidoglycan structure (16, 20) , and lipids (9) were performed as described previously.
Comparison of 16s rRNAs was carried out as follows. All sequences were obtained from the DDBJ, GenBank, and the EMBL Data Library under the following accession numbers: , and Propionibacterium innocuum NCTC 1 1082T were taken from references 3, 5, and 14, respectively. DNA sequences were aligned by using the ODEN system (7). Nucleotide substitution rate values were calculated (8) and a phylogenetic tree was constructed by the neighbor-joining method (15) . The topology of the tree was evaluated by bootstrap analysis of the sequence data using Clustal V software (6). The search for Propionibacterium innocuum 16s ribosomal DNA (rDNA)-specific nucleotides was carried out by using the ae2 editor included in the Ribosomal Database Project package (10).
16s rRNA sequence analysis has substantially facilitated the classification of actinomycete genera and species (17) . Comparison of 16s rRNAs of authentic Propionibacterium species showed sequence similarities ranging between 94.3 and 98.8%, except for Propionibacterium innocuum, for which values for similarity with other Propionibacterium species ranged between 91.7 and 93.3% (Table 1) . Without the comparison of reference organisms, Propionibacterium innocuum appears to be the most distantly related member of its genus, as previously suggested by Pitcher and Collins (14) . If, however, the closest relatives of the genus Propionibacterium, i.e., members of the genera Aeromicrobiurn and Nocardioides (3, 1 l), are included in the analyses, Propionibacterium innocuum does not branch with the propionibacteria but rather with L. japonicus (18) (94.5% similarity), and this forms a separate line of descent. Propionibacterium innocuum can be characterized by 16 and 7 unique nucleotides that are not found in the 16s rDNAs of species of Propionibacterium and the Aeromicrobium-Nocardioides cluster (Table 2) , respectively. The 16s rDNA relationship 
Position (by Escherichia coli numbering) (1) at which the 16s rDNA sequences of Propioniferux and Luteococcus have a common composition that differs from the common composition of Propionibacterium sequences and/or that of Aeromicrobium-Nocardioides cluster sequences.
between Propionibacterium innocuum and L. japonicus is reflected by the presence of several nucleotides which they share either with propionibacteria or with members of the Aeromicrobium-Nocardioides cluster ( Table 2) .
As described above, Propionibacterium innocuum shares certain properties with neighboring taxa, such as peptidoglycan containing u-A,pm and glycine forming the interpeptide bridge (Propionibacteriurn propionicus is the only species of this group that contains a glycine residue in position 1 of the peptide subunit, whereas all other species contain alanine). Propionibacterium innocuum resembles authentic species of Propionibacterium (12) in that it contains high levels of isobranched-chain and anteiso-branched-chain compounds (iso-150, 22.7%; iso-16:0, 12.1%; iso-17:0, 5.9%; anteiso-15:0, 37.3%; and anteiso-17:0, 11.1%) . In contrast, members of the genera Aeromicrobium and Nocardioides are characterized by complex mixtures of straight-chain saturated, monounsaturated, and iso-branched, anteiso-branched, and 10-methylbranched fatty acids (11, 13, 19) .
Biochemically, Propionibacterium innocuum differs from Aeromicrobium species and their relatives by producing propionic acid from glucose under facultatively anaerobic conditions (at a yield of ca. 75% and with no acetic acid production), and it differs from authentic propionibacteria by its aerobic and facultatively anaerobic growth, the presence of arabinose in its cell wall hydrolysates, and the fact that it does not require blood, serum, or Tween 80 for growth (Table 3) .
On the basis of physiological and phylogenetic data, we propose that Propionibacterium innocuum be transferred to the ' LYS, Iysine; Gly, glycine; Ma, alanine.
genus Propioniferax gen. nov. as Propioniferax innocua (Pitcher and Collins) comb. nov. The description of Propioniferax gen. nov. is taken from Pitcher and Collins (14) and our own data. Propioniferax (Pro.pi.on.i.fe'rax. M.L. n. acidum propionicum, propionic acid; L. adj. ferax, fertile; M.L. n. propioniferax, propionic acid-producing). Cells are gram-positive, non-acid fast, nonmotile, nonsporing, pleomorphic rods appearing in clusters and V forms. Colonies are white, shining, and convex to domed. The optimum growth temperature is approximately 37°C. Grows at 10 and 40°C. Facultatively anaerobic but luxuriant growth occurs aerobically (approximately 0.5 to 3 mm of growth on nutrient or horse blood agar at 37°C for 2 days). Catalase and oxidase positive. Cell wall contains u-A,pm, arabinose, and mannose but not galactose. Glycine forms the interpeptide bridge of peptidoglycan. Mycolic acids are not present, Major fatty acids are anteiso-15:O and iso-15:O. The major respiratory quinone is MK-9(H4). The G + C content of the DNA is 59 to 63 mol%. The genus Propioniferax is a member of the Propionibacterium-Luteococcus-Aeromicrobium-Nocardioides line of descent within the radiation of the ordertictinomycetales. Its phylogenetic neighbor is L. japonicus (Fig. 1) .
The type species is Propioniferax innocua. The description of Propioniferax innocua comb. nov. is the same as that published for Propionibacterium innocuum (Pitcher and Collins 1991) (14) . innocua (in.noc'u.a. L. neut. adj. innocua, harmless.) Cells are gram-positive, non-acid fast, nonmotile, nonsporing, pleomorphic rods appearing in clusters and V forms. Colonies are white, shining, and convex to domed. The optimum growth temperature is approximately 37°C. Grows at 10 and 40°C. Facultatively anaerobic, but substantial growth occurs aerobically (approximately 0.5 to 3 mm of growth on nutrient or horse blood agar for 2 days). Catalase and oxidase positive. The principal carboxylic acid produced from glucose is propionic acid. Glucose, sucrose, maltose, trehalose, fructose, mannose, and glycerol are fermented. Inositol, arabinose, adonitol, salicin, erythritol, mannitol, cellobiose, dulcitol, raffinose, lactose, sorbose, sorbitol, and rhamnose are not utilized, and galactose utilization is variable. Gelatin is hydrolyzed. Growth occurs in the presence of 7.5% NaCl but not in 10% NaCI. Reduces nitrate. Hydrolyzes urea and starch. Growth is not stimulated by Tween 80, but Tween 80 is hydrolyzed. The following tests are negative: arginine dihydrolase, esculin hydrolysis, glutamate oxidation, arginine, lysine and ornithine decarboxylase, phenylalanine deaminase, citrate and malonate utilization, indole, H,S, and decomposition of tyrosine and xanthine.
Cell wall contains LL-A2pm, arabinose, and mannose but not galactose. Mycolic acids are not present. The major respiratory quinone is MK-9(H4). The G + C content of the DNA is 5gto 
